Human toxocariasis is a parasitic disease caused by Toxocara canis or Toxocara cati. We report a patient with toxocariasis who presented with dyspnea and left pleural effusion. All patients with toxocariasis in published case reports had serum eosinophilia. This is the first case report of eosinophilic pleural effusion without serum eosinophilia caused by toxocariasis infection, which was confirmed by using enzyme-linked immunosorbent assay (ELISA). Therefore, an antibody ELISA can be useful for diagnosing toxocariasis in patients with a pleural effusion of unknown cause, even in the absence of serum eosinophilia.
INTRODUCTION
Human toxocariasis is a parasitic disease caused by infection with larvae of Toxocara canis or Toxocara cati. Humans can become accidental hosts of Toxocara species by ingesting embryonated eggs or live larvae. After ingestion, the second-stage larvae hatch in the small intestine and then penetrate the intestinal wall and migrate to other organs; this is known as visceral larva migrans [1] .
Migration of larvae can cause eosinophilic inflammation in various organs, including pulmonary infiltration, and pleural effusion due to host allergic and inflammatory responses. Pulmonary involvement of toxocariasis can present as symptoms of cough, dyspnea, wheezing, chest discomfort, and eosinophilic pleural effusion, and it is usually accompanied by serum eosinophilia [2, 3] . We report a patient with toxocariasis who presented with an eosinophilic pleural effusion without serum eosinophilia.
CASE REPORT
An 85-year-old man with complaints of modified Medical Research Council dyspnea scale grade 2 dyspnea and pleuritic chest pain, which was worsened by deep breathing and coughing, was admitted to the outpatient clinic in Chungnam National University Hospital. Chest radiography revealed a left pleural effusion that shifted in the decubitus view ( Fig. 1) , therefore, he was hospitalized.
He have been taking amlodipine 5 mg once daily for hypertension for the previous 8 years. He The cytological test result showed many lymphocytes but was negative for eosinophils and malignant cells. Blood cultures and pleural fluid Gram stain and culture also yielded negative results.
After thoracentesis, the symptoms and chest radiographic findings were improved, but we could not know the cause of the pleural effusion because no specific parenchymal lesion was detected on chest computed tomography (Fig. 2 ) and no specific finding was obtained from the effusion study. For these reasons, routine follow-up was planned. However, the patient did not attend the clinic on the appointed day. At that time, the pleural effusion results also showed exudate, but we missed the results of the pleural fluid examination, which revealed an eosinophilic effusion (eosinophils 35%; lymphocytes 55%; neutrophils 5%; histiocytes 3%; and mesothelial cells 2%).
Subsequently, the patient revisited the outpatient department when his symptoms worsened and underwent repeat thoracentesis. Over time, the rate of pleural effusion accumulation accelerated, so that the loculation worsened. Starting at 6 months after his first visit, the patient attended the clinic more than once per month.
No serum eosinophilia was found throughout the follow-up period. One year after the first visit, his pleural effusion worsened, so we conducted a chart review (Fig. 3C ). This time, the missed eosinophilic pleural effusion was found, and then we could estimate The patient was prescribed albendazole (400 mg twice daily for 5 days). He was not administered systemic corticosteroids. Upon examination at the follow-up visit 6 months after albendazole administration, we found that the loculated pleural effusion have not progressed (Fig. 3D ).
DISCUSSION
Toxocara species induce eosinophilic inflammation due to host immune response, which can result in organ damage. The incidence rate of serum eosinophilia in toxocariasis is approximately 70% to 80% [3] .
Hur et al. [4] identified 38 patients diagnosed with toxocariasis, of whom two had pleural effusion and one had no serum eosinophilia. Park et al. [5] identified 88 toxocariasis patients. In these patients, two had pleural effusion, one of whom had no serum eosinophilia [5] . However, these retrospective studies analyzed patients with positive toxocariasis antibody titers, which does not always indicate acute infection state, so that the cause-and-effect relationship is unclear. In fact, one study described the serum antibody positive rate of human toxocariasis in ELISA as 8.7% in healthy subjects in South Korea [6] .
By contrast, all toxocariasis patients in published case reports had serum eosinophilia [7, 8] . In other case reports, pulmonary involvement, but not pleural invasion, was accompanied by serum eosinophilia; the patients recovered after albendazole administration [8, 9] .
Eosinophils degranulate onto parasites, kill them in the presence of antibodies, then move from the blood, and aggregate in the locality of the parasites. This explains why serum eosinophilia was not found during the evaluation in our case. In the acute phase, serum eosinophilia could be found, but at the time of his hospital admission for pleural effusion, eosinophils could be cleared from the blood and accumulate in the site of the thoracic cavity where the parasite antigen was present. Toxocariasis is generally diagnosed by using ELISA with anti-toxocariasis IgG. This test has 92.2% sensitivity and 86.6% specificity. Biopsy provides a definitive diagnosis but is rarely performed because it is difficult to identify Toxocara larvae in tissue [10] .
A 5-day-course of oral albendazole or mebendazole is recommended in the treatment of toxocariasis. In our case, the administration of albendazole inhibited progression of the loculated effusion but did not reduce it. Presumably, the pleural layer was already adherent and required more than antiparasitic therapy to resolve. Decortication was not performed considering the patient's advanced age and lack of symptoms. This is the first case report of an ELISA-confirmed eosinophilic pleural effusion without serum eosinophilia caused by toxocariasis infection. Therefore, an antibody ELISA can be useful for diagnosing toxocariasis in patients with a pleural effusion of unknown cause but with risk factors such as consumption of raw meat or history of animal contact, even in the absence of serum eosinophilia.
